Transmembrane pore formation by the carboxyl terminus of Bax protein.
Bax is a cytosolic protein that responds to various apoptotic signals by binding to the outer mitochondrial membrane, resulting in membrane permeabilization, release of cytochrome c, and caspase-mediated cell death. Currently discussed mechanisms of membrane perforation include formation of hetero-oligomeric complexes of Bax with other pro-apoptotic proteins such as Bak, or membrane insertion of multiple hydrophobic helices of Bax, or formation of lipidic pores physically aided by mitochondrial membrane-inserted proteins. There is compelling evidence provided by our and other groups indicating that the C-terminal "helix 9" of Bax mediates membrane binding and pore formation, yet the mechanism of pore forming capability of Bax C-terminus remains unclear. Here we show that a 20-amino acid peptide corresponding to Bax C-terminus (VTIFVAGVLTASLTIWKKMG) and two mutants where the two lysines are replaced with glutamate or leucine have potent membrane pore forming activities in zwitterionic and anionic phospholipid membranes. Analysis of the kinetics of calcein release from lipid vesicles allows determination of rate constants of pore formation, peptide-peptide affinities within the membrane, the oligomeric state of transmembrane pores, and the importance of the lysine residues. These data provide insight into the molecular details of membrane pore formation by a Bax-derived peptide and open new opportunities for design of peptide-based cytotoxic agents.